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IN  THE  FOLLOWING  PA G E S ,  you  will 
embark  on  a  carving  journey  that  will  be  a  source 
of  immense  satisfaction  for  the  rest  of  your  life. 

The  instruction  presented  here  is  unquestionably 
the  finest  guidance  ever  available  for  the  aspiring 

i!  i  \  \ 

chip  carver.  It  is  the  product  of  one  man’s  lifetime 
of  study  in  the  art,  and  decades  of  teaching  countless 
people  like  you  the  proper  methods  used  in  this 
unique  form  of  carving. 

Wayne  Barton  is  the  most  renowned  chip  carver  in  the  world, 
Many  others  have  attempted  their  own  teaching  of  this  particular 
endeavor  via  books,  personal  instruction,  and  DVDs,  With  few  excep¬ 
tions,  most  instructors  in  the  United  States  and  Canada  who  are  now 
passing  or  the  knowledge  of  chip -carving  methods,  were  introduced 
to  the  art  by  exposure  to  Wayne  and/or  his  classes  and  writings. 
However,  it  remains  true  today  that  none  have  reached  the  level  of 
Wayne  in  either  range  or  depth  of  execution  techniques  and  artistic 
design,  nor  equaled  his  remarkable  ability  to  describe  and  instruct 
others  in  chip  carving. 

On  a  limited  scale,  chip  carving  was  present  on  this  side  of  the 
Atlantic  Ocean  for  years  but  has  proliferated  in  North  America  only 
over  the  past  quarter  century.  Single-handedly,  Wayne  Barton  has  been 
the  driving  force  behind  the  recognition  and  renaissance  that  chip  carv¬ 
ing  has  enjoyed  both  here  and  abroad.  This  large-scale  introduction  of 
chip  carving  and  the  magnificent  levels  attainable  by  executing  this 
style  of  carving  began  when  Wayne  published  his  first  article  on  the 
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subject  in  1984.  However,  Wayne  had  been  commit¬ 
ted  to  this  type  of  carving  for  many  years  prior  to 
that  article.  The  woodcarving  population  at  large 
became  acquainted  with  the  style  as  a  result  of  his 
regular  column  in  Chip  Chats >  the  magazine  of  the 
National  Wood  Carvers  Association,  his  books  and 
videotape,  numerous  appearances  on  television,  and 
his  classes.  Owing  to  his  inspired  example,  chip 
carving  is  today  commonplace  in  almost  all  wood¬ 
carving  shows,  to  the  point  of  comprising  a  distinct 
category  in  most  competitions. 

As  a  young  man,  Wayne  Barton  made  a  decision 
to  pursue  a  life  in  carving.  Rather  than  take  a  “learn- 
as-you-go”  approach,  he  went  to  Brienz,  Switzerland, 
for  formal  study  in  all  forms  of  the  woodcarver  s  art 
under  the  tutelage  of  some  of  the  masters  still 
actively  carving  and  teaching  there.  Upon  his  return 
to  the  States,  he  taught  at  the  Chicago  School  of 
Woodcarving  before  establishing  the  Alpine  School 
of  Woodcarving,  Ltd.,  focusing  on  chip  carving  as  a 
specialty.  Throughout  the  course  of  his  career,  he 
didn’t  pay  great  attention  to  gaining  personal  acco¬ 
lades.  Although  he  was  awarded  first  place  in  every 
competition  he  entered,  his  focus  has  always  been 
on  teaching  and  sharing  his  knowledge  with  others. 
He  has  also  been  recognized  by  the  Swiss  National 
Museum  in  Zurich,  which  honored  him  by  placing 
his  work  on  special  exhibition  for  18  months.  Wayne 
has  appeared  on  public  and  educational  TV  on  The 
American  Woodshop  with  Scott  Phillips  and  The 
Woodwrighfs  Shop  with  Roy  Underhill. 


Long  before  anyone  else,  Wayne  recognized  the 
need  for  superior  carving  tools.  As  a  result,  he  devel¬ 
oped  the  Wayne  Barton  Premier  Chip  Carving 
Knives,  which  are  now  in  common  use  worldwide 
and  recognized  as  the  best  available  for  their  supe¬ 
rior  quality  and  ergonomic  design.  He  has  also 
developed  easy-to-use  ceramic  sharpening  stones 
that  are  unsurpassed.  With  no  more  than  two  knives 
and  his  extraordinary  skills,  Wayne  Barton  intro¬ 
duced  us  to  this  art  form.  He  continues  to  create  his 
magnificent  carvings  which  are  enjoyed  and  copied 
by  so  many  others  today. 

I  am  fortunate  to  be  one  of  the  many  carvers 
who  are  happily  engaged  in  the  practice  of  chip 
carving.  In  many  cases,  this  was  made  possible 
entirely  through  Wayne  Barton’s  writing  on  this 
carving  specialty.  The  pages  that  follow  present  the 
sixth  book  Wayne  has  written  on  the  subject.  It  is 
the  culmination  and  distillation  of  almost  50  years 
of  his  personal  chip-carving  knowledge  in  one  ref¬ 
erence  work,  ail  the  skills  required  for  any  chip 
carving — from  the  simplest  to  the  most  complex. 
Having  been  exposed  to  the  entire  spectrum  of 
chip-carving  information  available  over  the  past 
twenty-some  years,  I  can  attest  to  the  fact  that  the 
following  pages  cannot  be  equaled  for  jump-starting 
your  knowledge  and  skills.  Read,  absorb,  practice, 
and  enjoy! 

— David  W,  Crothers 
Hatboro,  PA 
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WOODCARVING  AS  A  NOUN 

speaks  of  an  extraordinary  tactile  art 
form.  As  a  verb,  woodcarving  is  the 
adventure  of  rendering  that  art  form 
in  any  number  of  carving  disciplines 
and  styles.  Chip  carving  is  one  of 
those  disciplines,  deriving  its  name 
from  the  way  wood  is  removed  in  the 
process  of  carving. 

Most  carving  disciplines  require  the 
carver  to  remove  wood  by  shaving,  as 
when  whittling  with  a  knife  or  sculpting 
with  chisels  and  gouges.  When  power 
equipment  is  employed,  the  wood  is 
ground  away. 

Chip  carving  is  a  decorative  style  of  carving. 
Rather  than  sculpting  or  shaping  wood,  chip  carving 
is  applied  to  an  object  or  piece  that  is  already  fin¬ 
ished  or  shaped.  It  is  executed  by  making  very  pre¬ 
cise,  angled  cuts  that  enable  the  wood  to  be  removed 
in  the  form  of  geometric  chips  of  a  specific  size, 
shape,  and  proportion.  Design  aside,  properly  exe¬ 
cuted,  attractive  chip  carving  is  distinguished  by 
chips  with  smooth  single  facets,  clean  grooves,  and 
sharp  ridges. 


The  essence  of  chip  carving  is  simplicity  and 
versatility.  It  is  a  decorative  style  of  carving  that  is 
quickly  and  easily  learned  when  practiced.  It  is  sim¬ 
ple  in  tool  use  and  execution,  versatile  in  design  pos¬ 
sibilities  and  application. 

Because  of  its  simplicity,  chip  carving  may  be 
able  to  claim  the  title  of  oldest  style  of  woodcarving. 
Our  ancestors  making  rudimentary  designs  by  carv¬ 
ing  notches  and  grooves  in  stone  is  a  prehistoric 
fact — which  may  also  indicate  that  man  has  an 
innate  predisposition  to  express  himself  artistically. 
It  is  reasonable  to  assume  that  similar  activity  was 
practiced  in  a  more  readily  available  and  softer 
material,  namely  wood,  as  it  has  been  for  centuries 
by  indigenous  cultures  around  the  world. 

Through  time  an  exchange  of  motifs  between 
countries  has  obscured  the  origin  of  certain  designs. 
However,  chip  carving  as  it  is  enjoyed  today  in  many 
English-speaking  countries  finds  its  roots  in  Europe 
and,  particularly,  Great  Britain. 

As  an  art  form  and  delightful,  functional  pas¬ 
time,  chip  carving  in  recent  years  has  been  experi¬ 
encing  a  renaissance.  This  again  maybe  attributed  to 
the  charm  of  its  simplicity.  Included  also  would  be 
its  broad,  seemingly  endless  application  for  decorat¬ 
ing  objects  from  the  simple,  such  as,  plates,  plaques, 
and  boxes,  to  the  more  elaborate,  such  as,  mantels, 
ceiling  beams,  and  furniture.  Also,  the  personal  sat¬ 
isfaction  derived  from  one's  own  creativity  cannot 
be  discounted,  for  art,  in  its  many  forms,  is  the  soul 
of  civilization.  From  this,  one  could  correctly  con¬ 
clude  that  the  pleasures  of  chip  carving,  with  a  little 
study  and  practice,  are  available  to  everyone. 
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For  the  purpose  of  design  distinction  or  identi¬ 
fication,  various  chip-carving  motifs  and  patterns  are 
sometimes  described  as  belonging  to  a  particular 
style.  Any  composition  may  incorporate  one  or 
several  design  styles.  It  first  must  be  understood 
that  all  chip  carving,  of  whatever  design  style,  Is  pro¬ 
duced  by  incising,  Le.,  making  cuts  into  the  wood 
to  remove  chips  to  create  a  design,  whatever  that  may 
be  called, 

Negative  patterns  are  made  by  removing  chips, 
the  total  of  which  provides  the  desired  design.  That 
design  is  revealed  by  what  is  seen  below  the  surface  of 
the  wood.  Positive  patterns  are  made  by  cutting  away 
background  chips,  revealing  the  design  at  the  surface 
of  the  wood.  It  is  often  possible  to  make  both  a  neg¬ 
ative  and  a  positive  carving  from  the  same  design, 

The  design  components  or  motifs  of  chip  carv¬ 
ing,  both  geometric  and  nongeo  metric,  such  as 
rosettes,  grids,  freeform,  and  positive  imaging,  may 


be  found  singularly  in  a  carving  or  in  combination 
with  others,  The  various  borders,  rosettes,  and  grids 
are  combined  and  interchanged — creating  entirely 
different  designs,  ail  primarily  from  variations  of 
two-  and  -  three  cornered  chips  alone.  Though  unfa¬ 
miliar  to  the  novice,  with  practice,  these  design 
elements  are  not  difficult  to  master. 

All  of  these  are  described  and  illustrated  herein 
along  with  lettering,  tools  used,  how  to  sharpen  a 
knife  perfectly  for  a  carving,  which  wood  to  use,  fin¬ 
ishing,  and  numerous  hints  to  make  your  carving  an 
easier  and  more  enjoyable  experience. 

This  book  is  a  complete  step-by-step  guide  for 
anyone  wanting  to  learn  the  artful  style  of  chip  carv¬ 
ing,  a  most  decorative,  functional,  and  creatively 
satisfying  way  to  carve  wood. 

Easily  studied,  this  book  will  encourage  those 
who  are  inspired,  fanning  the  artistic  flame  that 
bums  within  each  one  of  us. 


Negative, 


Positive. 
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Tools  and 
Materials 

ONE  OF  THE  UNEXPECTED  pleasures  of 
chip  carving  is  discovering  the  limited  number  of 
tools  and  materials  needed  to  do  truly  fine  carving. 
And,  unlike  some  other  carving  disciplines,  acquiring 
additional  tools  will  not  increase  your  skill  or 
produce  a  better  finished  product. 


Knives 

Ever  since  man  has  carved  wood,  the  type  of  tools 
used  has  been  dictated  by  the  type  of  wood  to  be 
carved  and  the  finished  work  desired*  This  is  true  for 
all  styles  and  methods,  including  chip  carving* 
When  hard  woods  are  used  (meaning  woods  that 
are  physically  hard),  skews,  chisels,  and  a  mallet  serve 
best*  Skews  and  chisels  may  also  be  used  on  softer 
woods  with  hand  pressure  alone,  though  design 
selection  is  limited  by  this  method. 

Today,  chip  carving  is  normally  done  in  woods 
that  are  fairly  easy  to  cut  into  with  knives  alone.  This 
makes  the  process  faster,  easier,  and  more  available 
to  those  who  desire  to  carve  for  the  pleasure  of  its 
simplicity,  both  in  tools  used  and  style  employed. 
Knives  used  today,  however,  vary  in  number,  quality, 
and  configuration.  Sets  of  knives  labeled  for  chip 
carving  may  be  found  numbering  from  two  to 


WB  Premier  Chip-Carving  Knives  #1  cutting  (top),  #2  stab 
(bottom). 


twenty- four,  but  only  two  will  ever  be  needed  to  do 
all  the  carving  shown  within  this  book.  After  start¬ 
ing,  it  will  soon  be  discovered  that  more  is  not  nec¬ 
essary.  When  only  two  knives  are  used,  give  yourself 
every  advantage.  Cheap,  inadequate  tools  produce 
only  disappointing  results,  and  are  so  often  a  waste 
of  time  and  money. 

The  two  WB  Premier  chip-carving  knives  used 
to  execute  all  the  carvings  in  this  book  were 
designed  by  the  author.  They  are  the  result  of  a  life¬ 
time  of  carving  and  teaching,  and  are  widely  recog¬ 
nized  as  the  finest  available  today,  for  several  rea¬ 
sons.  The  blades  are  made  of  high-carbon  true  tool 
steel  (not  stainless)  and  are  properly  tempered  to 
hold  an  edge  longer. 

The  cutting  knife  (#1)  is  used  to  remove  all 
wood  and  is  the  one  most  frequently  employed.  It 
has  a  short,  broad  blade  for  strength  and  workabil¬ 
ity.  Its  tip  is  more  sharply  pointed  and  downwardly 
angled,  allowing  the  carver  to  make  curved  cuts 
more  easily  as  well  as  execute  tighter  corners  and 
niches.  The  stab  knife  (#2)  gets  it  name  from  the 
way  it  is  held.  Rather  than  removing  wood,  it  cuts 
and  spreads  the  fibers,  leaving  a  permanent,  deco¬ 
rative  wedge-shaped  impression  in  the  wood.  It  has 
a  longer  blade  edge,  allowing  longer  “stabs”  to  be 
made,  increasing  design  possibilities.  The  stab 
knife  may  be  said  to  complement  the  work  of  the 
cutting  knife. 

Although  most  work  is  done  with  the  cutting 
knife,  it  is  a  mistake  to  disregard  the  importance  and 
capabilities  of  the  stab  knife.  Students  who  neglect 
the  stab  knife  deny  themselves  the  full  possibilities  of 
chip  carving.  Together,  these  two  knives  quickly  and 
easily  entice  designs  both  simple  and  complex  from 
the  wood. 
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Another  significant  advantage  of  these  knives  is 
their  ergonomically  designed  handles.  They  have 
been  shaped  from  domestic  wood  and  offer  an 
excellent  grip  for  hours  of  comfortable,  easy,  non- 
fatsguing  carving. 

Sharpening  Stones 

Through  the  years,  many  materials  have  been  used 
to  sharpen  carving  tools,  including  a  slurry  of 
emery  sand  and  goose  grease,  stones  found  in 
nature,  diamond -crusted  metal  plates,  and  various 
interpretations  of  leather  straps.  All  of  them  per¬ 
form  to  a  certain  degree,  some  better  than  others. 
To  a  novice,  choosing  one  is  like  a  journey  through 
a  forest  with  many  paths.  To  decide,  it  is  best  to 
know  the  destination. 

There  are  three  criteria  for  properly  sharpened 
chip -carving  knives.  They  are:  a  very  sharp  edge 
that  is  straight;  an  edge  that  is  sharpened  at  the 
correct  angle;  and  polishing  the  blade  to  a  mirror 


finish,  How  to  accomplish  this  is  covered  in 
Chapter  3, 11  How  to  Sharpen  Chip  Carving  Knives." 
While  many  devices  are  available  from  which  one 
may  choose,  ceramic  sharpening  stones  have  long 
been  proven  to  be  superbly  effective  in  meeting 
these  criteria.  Their  use  is  illustrated  and  recom¬ 
mended  herein.  However,  if  the  reader  has  pre¬ 
ferred  alternative  materials  and/or  methods  for 
sharpening,  that  meet  the  necessary  criteria,  he/she 
is  encouraged  to  continue  with  what  is  familiar  and 
comfortable.  As  stated  earlier,  there  are  many  paths 
through  the  forest, 

Two  ceramic  stones  should  be  sufficient, 
a  medium-grade  for  shaping  and  sharpening, 
and  an  ultra  fine  for  honing  or  polishing.  It  is 
important  that  both  stones  be  absolutely  flat  to 
prevent  rounding  the  rip  or  cupping  the  blade,  A 
true  ultrafme  stone  will  highly  polish  a  blade, 
eliminating  the  need  for  further  preparation 
before  carving. 


Ceramic  Sbarp&niing  Stones — radium  ftop) 
ultra-fine  {bottom). 
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Additional  Materials 

The  remaining  basic  tools  that  are  helpful  to  begin 
chip  carving  are:  a  small  T-square  (preferably  one 
with  both  metric  and  imperial  increments),  a 
mechanical  0.05  pencil,  and  a  drafting  or  bow- 
type  compass.  Using  a  grade  B  lead  in  both  the 
compass  and  pencil  will  make  legible  lines  without 
impressing  or  denting  the  wood.  Being  a  softer 
grade  of  lead,  B  is  much  easier  to  erase  than  harder 
grades.  Drawing  light  lines  will  make  cleanup 
much  easier,  and  using  an  ink  eraser  will  do  the 
job  quickly  and  neatly. 


FINDING  THE  TOOLS  AND 
MATERIALS 

The  materials  and  tools  shown  and  recommended  in 
this  book,  including  the  boxes  and  basswood  plates, 
are  generally  available  from  most  woodcarving  and 
woodworking  suppliers.  If  there  is  difficulty  locating 
them,  contact  the  author  for  specific  suppliers. 

Wayne  Barton 

The  Alpine  School  of  Woodcarving 
225  Vine  Avenue 
Park  Ridge,  IL  60068 
847-692-2822  or  fax  847-692-6626 


Correct  angle 
to  sharpen. 


6  THE  COMPLETE  GUIDE  TO  CHIP  CARVING 


Tools  needed 
for  chip  carving: 
mechanical  0*05 
pencil,  eraser, 
T-square  ruler, 
draftsman’s 
compass,  WB 
Premier  cutting 
and  stab  knives, 
and  ceramic 
sharpening  and 
polishing 
stones. 


TOOLS  AND  MATERIALS  7 
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WOODS  FOR 
HIP  CARVING 


WHILE  NEARLY  ALL  WOODS  have  the 
potential  of  being  carved,  most  of  them  for  one  or 
more  reasons  will  not  serve  well  for  chip  carving. 
Factors  such  as  hardness,  availability,  having  a  wild 
grain  or  a  highly  figured  grain  will  disqualify  most. 


Woods  of  greater  density  or  hardness  such  as 
oak,  maple,  cherry  and  black  walnut  are  best  carved 
with  the  use  of  mallet  and  chisel,  offering  limited 
design  potential  for  chip  carving.  Highly  figured  and 
exotic  grained  woods  tend  to  obscure  the  efforts  of 
the  carver  and  are  also  generally  too  hard  to  be 
carved  well  with  a  knife.  Some  woods  easily  carved 

V 

with  a  knife  often  have  limited  availability,  may  be 
difficult  to  acquire,  and  could  prove  to  be  more 
expensive  than  woods  commonly  chip  carved. 
JelutongfOyerd  co$tuhta)  would  be  a  good  example. 

Ideal  Wood  for  Chip  Carving 

Chip  carving  described  in  this  book  is  done  exclu¬ 
sively  with  knives,  as  is  most  chip  carving  today,  Like 
a  painter  expressing  his  art  on  a  stretched  canvas, 
wood  is  the  canvas  upon  which  a  chip  carver  dis¬ 
plays  his  work.  The  better  the  carver’s  canvas  (or 
wood)  performs,  the  better  the  carving.  The  ideal 
wood  is  one  with  a  firm  and  tight  straight  grain,  that 
is  fairly  common  and  inexpensive,  and  that  is  easily 
carved  with  a  knife.  This  criterion  is  well  met  by 
basswood  (Tilia  spp,},  which  has  been  favored  by 
carvers  for  centuries. 


(Lsf i  to  dght}  Basswood,  butternut,  white  pine. 
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Classified  as  a  hardwood,  basswood  is  easy  and 
satisfying  to  carve*  It  is  pale  cream  to  yellowish 
brown  with  a  uniform  fine  texture.  Basswood  is 
essentially  identical  to  what  Europeans  know  as 
linden/lime.  Linden  is  a  family  of  trees — Tiliaceae — 
in  which  the  genus  Tilia  is  generally  termed  linden, 
and  is  native  in  temperate  regions.  The  North 
American  linden  ( Tilia  americana)  is  commonly 
referred  to  as  basswood  or  whitewood.  This  close- 
grained  wood  is  most  satisfying  for  any  chip-carv¬ 
ing  project.  Northern-grown  basswood  seems  to 
perform  better  than  southern  because  of  its 
tighter  grain* 

Butternut  ( Juglans  cinera)  is  also  a  hardwood* 
The  heartwood  is  a  light  brown,  frequently  with 
pinkish  tones  or  darker  brown  streaks.  It  is  moder¬ 
ately  light  in  weight  (about  the  same  as  eastern  white 
pine),  rather  coarse- textured*  and  moderately  soft.  It 
resembles  black  walnut  and  oak  when  stained*  Like 
basswood,  butternut  is  a  joy  to  carve. 

Eastern  white  pine  ( Finns  strobus)  is  sometimes 
confused  with  Ponderosa  pine  ( Pinus ponderosa)  and 
western  white  (Pinus  monticola ),  and  is  also  known 
in  some  areas  as  Weymouth  pine,  as  well  as  by  other 
names*  This  is  a  straight-grained,  even-textured  soft¬ 
wood  that  is  good  for  chip  carving,  although  it  tends 
to  split.  Unlike  some  other  pines,  a  knife  cuts  easily 
across  the  grain.  The  heartwood  is  light  brown,  often 
with  a  reddish  tinge;  exposure  to  air  darkens  the 
wood.  Eastern  white  pine  is  inexpensive  yet  easy  to 
work,  and  takes  a  polish  well. 

Among  the  woods  that  may  be  found  locally  but 
which  are  not  broadly  available,  and  will  provide  a 
level  of  satisfaction  for  chip  carving,  are  catalpa 
(Cat  alp  a  spp*),  tupelo  (Nyssa  spp.),  buckeye 
(. Aesculus  spp*),  cypress  (Cupressus  sempervirens .)  or 


bald  cypress  (Taxodium  distichum ),  black  willow 
(Salix  nigra) ,  and  Royal  paulownia  (Paulownia 
tomentosa )* 

Woods  used  for  carving  are  almost  never  pur¬ 
chased  at  a  traditional  lumberyard  or  building  sup¬ 
ply  store.  They  normally  can  be  found  at  cabinet 
shops  (which  have  the  equipment  to  size  lumber), 
hardwood  lumberyards,  woodworking  and  specialty 
wood  stores,  sawmills,  and  some  craft  stores. 

Moisture  Content 

The  one  factor  that  most  affects  carving  woods 
(indeed,  all  woods)  is  moisture  content.  Moisture 
content  of  eight  to  twelve  percent,  depending  on  the 
species,  will  hold  wood  fibers  together  nicely  and 
lubricate  the  cutting  tool.  Wood  that  is  too  dry  will 
audibly  crunch  and  often  crack  away  wood  not 
intended  to  be  removed. 

Moisture  can  be  added  to  wood  in  several  ways, 
the  best  being  slowly.  Take  a  plastic  bag  large  enough 
to  accommodate  the  piece  being  carved  and  a  pan  of 
water.  Place  the  pan  of  water  in  the  bag.  Then  also 
place  the  piece  in  the  bag  in  such  a  way  that  air  can 
flow  around  it,  and  close  the  bag  tight.  Within  one  to 
three  days  the  moisture  content  should  be  raised 
sufficiently  to  restore  carving  to  a  pleasant  experi¬ 
ence  without  crunching. 

Moisture  in  an  unfinished  carving  can  be  pre¬ 
served  by  wrapping  the  carving  in  plastic  or  putting 
it  in  a  plastic  bag  when  not  being  worked  on.  Also, 
whenever  possible,  place  the  carving  face  down 
when  the  carving  process  is  paused  temporarily. 
This  habit  will  not  only  help  retain  moisture  on  the 
carved  surface,  but  because  carving  creates  a  greater 
drying  area,  this  procedure  will  assist  in  keeping  the 
wood  from  warping. 
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How  to  Sharpe 

Chip-Carving 

Knives 


NOTHING  WILL  DISCOURAGE  a  potential 
carver  faster  than  a  knife  that  does  not  cut  cleanly 
and  smoothly.  Conversely,  nothing  will  give  greater 
pleasure  and  satisfaction  than  one  that  does.  To 
accomplish  this  in  chip  carving,  cutting  edges  must 
be  straight  and  ultrasharp,  with  the  blade  shaped 
correctly  (particularly  at  the  tip)  and  highly  polished. 


While  there  is  no  such  thing  as  a  one-and-only 
right  way  to  sharpen  a  knife,  a  few  suggestions  will 
be  helpful  It  is  not  recommended  that  a  power 
sharpener  be  used.  Though  such  a  device  may  pro¬ 
duce  a  polished  sharp  edge,  the  use  of  a  wheel  and  its 
speed  is  difficult  to  control  when  used  on  a  knife 
that  must  keep  a  straight  edge  at  a  particular  angle. 
It  has  a  tendency  to  improperly  shape  the  blade  and 
round  the  tip,  reducing  its  efficiency.  Hand  sharpen¬ 
ing  allows  more  control  of  the  knife,  which  produces 
better  results. 


Sharpening  stone 
Angle  for  sharpening  knives. 


Sharpen  by  sliding  the  blade  back  and  forth  with  equal 
pressure  across  the  edge. 


Sharpening  by  Hand 

When  sharpening  by  hand,  there  are  two  criteria 
that  must  be  met:  the  stones  used  need  to  be  both 
absolutely  flat  in  order  to  keep  the  cutting  edge 
straight,  and  wide  enough  to  accommodate  the 
entire  cutting  edge  of  the  blade  at  once.  Ceramic 
sharpening  stones  shown  here  not  only  are  large 
enough,  but  because  of  their  hardness,  will  remain 
flat  without  the  need  of  dressing  (flattening),  as  is 
necessary  with  some  other  stones.  They  perform 
quite  nicely  for  this  task.  No  water  or  oil  should  be 
used  on  ceramic  stones  during  sharpening. 

The  Cutting  Knife 

To  begin  sharpening  with  the  cutting  knife,  place  the 
entire  blade  flat  on  the  medium-grade  stone  and 
raise  the  back  of  the  blade  no  more  than  the  thick¬ 
ness  of  a  dime  or  less.  With  equal  pressure  on  the  tip 
and  heel  of  the  blade,  and  holding  the  angle  constant 
and  steady,  slide  the  blade  back  and  forth  while 
applying  pressure  on  the  blade.  The  object  is  to 
remove  metal,  not  tickle  the  stone.  Do  both  sides  of 
the  blade  equally. 

With  a  magnifying  glass,  examine  the  tip  by 
looking  straight  onto  it  with  the  edge  up.  If  sharp¬ 
ened  properly,  it  should  show  the  blade  tapering 
evenly  to  the  tip.  Examine  both  sides  of  the  blade  to 
ensure  the  edge  is  remaining  straight.  If  the  blade 
edge  appears  to  be  rounded  at  the  tip,  it  is  because 
too  much  pressure  is  being  applied  there.  This  may 
be  straightened  with  more  pressure  concentrated  on 
the  heel  of  the  blade. 

Continue  sharpening  until  all  factory  grind 
marks  (which  appear  only  on  a  new  knife)  are 
removed  and  the  blade  tapers  to  the  tip  evenly  on 
both  sides  with  the  edge  remaining  straight. 
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Looking  straight  onto  the  tip  of  the  blade,  check  that  it  Check  each  side  of  the  biahe  for  straightness, 

tapers  correctly  and  evenly  on  both  sides. 


At  this  point,  what  is  called  a  wire  edge  or  burr 
should  appear  evenly  along  the  edge  of  the  blade.  It 
is  caused  by  metal  being  rolled  over  the  edge  of  the 
blade.  While  a  straight Y  even  burr  indicates  the  blade 
has  been  prepared  for  a  clean,  smooth  cutting  edge, 
it  needs  to  be  removed. 

Remove  the  bur]-  by  using  the  same  sharpening 
procedure  but  with  very  little  pressure  applied  to  the 
blade.  Lightly  working  the  burr  from  one  side  to  the 
other  on  the  stone  will  cause  the  wire  edge  to  fall  off 
leaving  a  perfectly  straight,  sharp  edge. 

The  neKt  step  is  to  take  the  cutting  knife  to  Che 
ultra  fine  ceramic  stone  and  continue  with  the  same 
sharpening  procedure,  applying  pressure  on  the 
blade.  If  done  properly,  the  white  ultra  fine  stone  will 
immediately  begin  to  turn  black  from  metal  parti¬ 
cles  being  polished  off  the  blade.  When  the  stone  is 
very  black,  scrub  it  clean  with  an  abrasive  cleaner 
and  scouring  pad.  If  not  removed,  a  heavy  coat  of 
metal  particles  on  the  stone  will  dull  the  blade  rather 
than  polish  it. 


Check  for  a  burr  by  running  thumb  away  fromt  and  across 
the  edger 
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Continue  to  polish  until  the  stone  no  longer 
removes  metal  If  a  true  ultrafine  ceramic  stone  has 
been  employed*  no  further  sharpening  preparation 
for  carving  should  be  necessary  By  this  time  the 
blade  should  be  shiny  with  a  mirror  finish. 

Finally  check  the  blade  for  a  burr  on  the  edge 
or  a  hook  on  the  tip  by  running  a  finger  or  thumb 
across  the  flat  of  the  blade  on  either  side  toward  the 
edge.  If  a  dragging  or  scraping  is  felt,  a  burr  is  pres¬ 
ent.  This  can  be  eliminated  by  continuing  to  pol¬ 
ish*  but  with  much  less  pressure.  Work  the  burr 
from  one  side  to  the  other  until  it  disappears  or 
finally  falls  off. 

Once  a  new  blade  has  been  sharpened*  it  only 
needs  to  be  freshened  occasionally  on  the  ultrafine 
stone  during  the  course  of  carving.  This  varies  accord¬ 
ing  to  the  kind  of  wood  being  carved  and  the  types  of 
cut  being  made.  Deep  and  curved  cuts  will  wear  an 
edge  faster  than  shallow,  straight  cuts.  When  it  seems 


more  pressure  is  needed  for  carving,  or  light  reflects 
off  the  edge  because  it  is  rounded  from  wear,  it's  prob¬ 
ably  a  good  time  to  consider  refreshing  the  edge. 

The  Stab  Knife 

To  sharpen  the  stab  knife*  use  precisely  the  same 
procedure  that  was  used  with  the  cutting  knife,  with 
one  exception.  Because  the  stab  knife  functions  by 
impressing  or  indenting  the  wood  by  cutting  the 
fibers  and  spreading  them,  the  cutting  edge  is  sharp¬ 
ened  at  a  broader  angle.  This  angle*  approximately 
30  degrees,  is  already  established  at  the  factory. 

To  begin,  bring  the  knife  edge  up  flat  on  the 
established  angle  on  the  medium-grade  stone  and* 
sliding  the  blade  back  and  forth  on  both  sides* 
remove  the  factory  grind  marks.  Once  this  is  accom¬ 
plished*  employ  the  same  procedure  on  the  ultrafine 
stone*  making  sure  no  burr  or  wire  edge  has  been 
created.  This  done,  the  knives  are  ready  for  carving. 


Polish  the  blade  to  a  mirror  finish. 


Sharpen  the  stab  knife  on  the  30- degree  angle  set  at  the  factory. 


How  to  Hold 
the  Knives 


ALL  HAND  TOOLS  ARE  made  to  be  used 
and  held  in  a  particular  fashion.  Chip-carving  knives 
are  no  exception,  Though  it  may  feel  strange  or  even 
awkward  at  first,  with  a  little  practice  it  will  soon 
become  apparent  that  holding  the  knives  in  a  correct 
manner  will  make  carving  with  them  infinitely 
easier,  faster,  and  safer — and  the  experience  far 
more  pleasant. 


Grip  ttie  banctf  e  with  ths  last  three  fingers. 


First  p&sifson  of  the  cutting  knife. 


Second  position  of  the  sotting  knife. 


Using  the  Cutting  Edge 

The  handle  of  the  Premier  cutting  knife  is  ergonom¬ 
ically  designed  to  provide  hours  of  comfortable 
carving,  Note  that  there  is  a  flattened  area  on  either 
side  of  the  handle  (for  both  right-  and  left-handed 
carvers),  located  on  the  underside  next  to  the  blade, 

FIRST  HOLDING  POSITION 

Place  the  knuckle  of  the  thumb  at  the  end  of  the  flat¬ 
tened  area  by  the  blade,  with  the  thumb  turned  out¬ 
ward  from  the  handle  Positioning  the  thumb  here 
will  provide  a  fulcrum  for  the  knife  to  work  from 
while  carving.  The  length  of  the  flattened  atea  allows 
the  thumb  to  slide  easily  when  it  is  necessary  to  raise 
the  blade  when  carving. 

Next,  close  the  hand  around  the  handle,  gripping 
with  the  last  three  fingers,  not  the  thumb  and  first 
finger.  Holding  the  knife  this  way  will  give  you  more 
control  and  power  when  carving.  Rolling  the  wrist 
outward  will  keep  the  elbow  next  to  the  body  for 
better  leverage  and  ensure  the  knife  is  drawn  toward 
the  body  and  not  across  it. 

Held  properly,  the  blade  should  be  approxi¬ 
mately  at  a  65- deg  tee  angle  for  carvings  with  the 
hand  resting  on  the  knuckle  of  the  first  finget  and 
the  thumb.  This  is  the  first  position  and  is  the  one  in 
which  most  carving  is  done. 

SECOND  HOLDING  POSITION 

The  second  position  is  used  primarily  when  mak¬ 
ing  smaller  three-corner  or  triangular  chips  and 
two-corner  notches.  It  is  accomplished  by  placing 
the  thumb  knuckle  on  the  spine  of  the  blade  at  the 
blade  end  of  the  handle.  Closing  the  hand  around 
the  handle  and  placing  the  hand  down  on  the 
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wood  will  put  the  blade  at  a  65-degree  angle  oppo¬ 
site  that  of  the  first  position, 

When  carving  in  the  first  or  predominant  posi¬ 
tion,  always  keep  the  thumb  against  the  handle,  as 
opposed  to  carving  as  one  does  when  peeling  pota¬ 
toes,  by  drawing  the  blade  toward  the  thumb.  By 
keeping  the  thumb  against  the  handle,  the  correct 
angle  is  locked  in  place  and  the  blade  can  never  cut 
the  thumb  by  being  pulled  into  it.  Also,  when  the 
thumb  is  held  against  the  handle,  the  knife  can  be 
moved  only  by  pulling  from  the  shoulder,  giving 
much  greater  strength  and  control  while  carving, 
Additionally,  whether  carving  in  the  first  or  sec¬ 
ond  position,  some  part  of  the  carving  hand  should 
always  be  in  contact  with  the  wood.  In  the  first  posi¬ 
tion  it  will  be  the  thumb  bracing,  pivoting  or  sliding 
on  the  wood  while  carving,  In  the  second  position, 
dropping  the  first  finger  to  the  wood  will  suffice, 

Holding  the  Stab  Knife 

The  stab  knife  is  held  by  one  or  two  hands  perpen¬ 
dicular  to  the  wood  with  the  blade  edge  toward  the 
carver.  It  is  ehrust  downward  to  make  an  impression 
deep  enough  to  cut  the  wood  fibers*  and  locked  on. 
its  edge  to  extend  the  impression  to  whatever  length 
desired-  This  normally  i5  made  in  a  single  move¬ 
ment.  When  using  the  stab  knife,  the  elbow  should 
be  kept  dose  to  the  body.  This  will  give  added  lever¬ 
age  and  strength  from  the  shouldet- 


Wrong  posit Jon  of  the  thumb,  which  should  always  be 
against  the  handle  when  carving, 


Beginning  position  of  the  stab  knife, 


Reek  blade  down  to  lengthen  the  stab  cut. 


HOW  TO  HOLD  THE  KNIVES  17 


Hints  for 
Carving 


TRADITIONALLY,  CHIP  CARVING  was 

done  in  a  sitting  position,  and  working  on  the  lap  It 
is  still  the  best  way  to  do  this  style  of  carving.  To 
work  on  a  table  or  bench  is  to  forfeit  leverage  and 
strength,  and  is  not  recommended.  The  only 
exception  to  this  rule  would  be  if  the  piece  being 
carved  is  too  large  to  hold  on  the  lap.  However, 
nearly  every  carving,  if  not  all,  will  be  of  a  size  that 
can  easily  be  done  on  the  lap 


1  *  Choose  a  comfortable  chair  that  allows  both 

feet  to  sec  level  on  the  ground.  This  3 Iso  makes 
the  lap  level,  eliminating  the  need  to  bend  over 
too  far  when  carving. 

2  .  If  artificial  lighting  is  being  used,  a  shaded 

articulating  desk  lamp,  adjusted  below  eye 
level 3  works  well.  Any  light  from  above  eye 
level  may  cause  glare,  making  carving  details 
sometimes  difficult  to  see,  and  is  tiring  for 
the  eyes. 


Proper  portion  of  sitting,  landing  curving  in  the  lap. 


Kttp  singJ^  shaded  light  below  eye-  level. 
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3*  In  preparing  wood  for  carving*  sand  the  sur¬ 
face  with  the  grain  with  no  finer  than  220-grit 
paper.  This  allows  designs  to  be  more  easily 
drawn  directly  on  the  wood.  It  is  also  easier  to 
clean  off  any  pencil  lines  left  after  carving. 
Carving  off  pencil  lines  in  the  carving  process 
of  removing  chips  also  simplifies  cleanup. 

4*  Before  attempting  any  projects,  working  on 


Design  drawn  on  the  wood. 
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practice  boards  is  a  good  idea.  Using  basswood 
is  an  excellent  choice  of  wood  for  these  boards. 
Practicing  the  rudiments  and  basic  motifs  of 
chip  carving  will  make  any  project  much  Jess 
formidable  and  intimidating.  Boards  measur¬ 
ing  in  inches  12  x  4  x  %  will  be  easy  to  hold, 
manipulate,  and  control  on  the  lap.  When 
carving,  keep  the  hand  holding  the  boards  or 
work,  above  or  away  from  the  path  in  which 
the  knife  is  cutting,  for  safety  reasons. 

5.  Because  the  blade  is  held  at  a  constant  angle, 
the  wider  the  chip,  the  deeper  the  cut  must  be 
made  to  relieve  it.  Conversely,  a  small  or  nar¬ 
row  chip  needs  only  the  tip  of  the  blade  to 
remove  it.  It  is  common  for  a  novice  to  cut 
much  deeper  than  necessary  to  remove  chips. 
This  practice  often  will  relieve  wood  not 
intended  to  be  removed.  It  is  very  important 
not  to  cut  any  deeper  than  necessary.  However, 
this  recommendation  includes  a  slight  under¬ 
cutting  of  chips  to  ensure  they're  being 
released  with  normal,  single-cut  passes  with 
the  knife. 


Small  elites  need  only  the  tip  of  the  blade  ta  remove  them. 


A  slight  undercut  ton  relieving  chip  removes  it  from 
the  Vttoa d. 
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Removing  top  half  of  Sargo  chip. 


Removing  bottom  bait  of  chip  without  chaogmg 
blade  angle. 


£L  There  are  occasions  when  a  chip  may  be  too 
large  to  remove  in  a  single  pass.  In  this  case, 
cut  as  normal,  removing  the  top  half  of  the 
chip.  This  will  make  clearly  visible  how  deep 
to  cut  to  remove  the  remainder  of  the  chip, 
Often,  i he  novice  carver  has  a  tendency  to 
tilt  the  blade  at  a  steeper  angle  to  clear  the 
chip.  This  habit  leaves  additional  wood  on 
the  side  walls  of  the  chipped  area  and  makes 
the  chip  too  deep.  Whenever  it  takes  more 
than  a  single  pass  to  remove  a  chip,  be  sure 
the  blade  is  held  at  the  same  angle  for 
subsequent  cots. 
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7+  Fo  t  cons  isle  n  tly  clea  n  a  nd  good  -  looki  ng  results 
in  carving*  with  a  few  exceptions,  hold  the  blade 
at  a  65- degree  angle.  Cutting  too  shallow  an 
angle  makes  the  carving  appear  flat  and  lifeless 
because  a  lack  of  shadows  will  not  show  the 
carving,  Cut  ring  too  steep  an  angle  will  make  it 
difficult,  if  not  impossible,  to  remove  chips,  and 
lender  any  ridges  in  die  design  weak. 

3  When  making  straight  line  cuts,  let  the  hand 
ride  on  the  thumb  and  the  knuckle  of  the  first 
finger  as  it  guides  rhe  knife  through  the  wood. 
Straight  lines  can  be  made  quite  easily  if  focus 
is  concentrated  about  a  half-inch  irs  front  of 
the  blade  {as  shown  by  the  x  mark  in  the  photo 
at  right)  instead  of  on  the  blade  itself,  letting 
the  eye  "pull"  the  blade. 

9.  The  use  of  a  straight  edge  to  assist  in  cutting  a 
straight  line  is  not  recommended.  A  tool  in 
each  hand  dramatically  increases  the  possibil¬ 
ity  of  an  error,  particularly  if  the  straight  edge 
inadvertently  moves.  It  is  not  wise  to  divide 
one's  attention  when  carving. 

I  Q.  The  use  of  a  razor  blade  or  razor  knife  for  carv¬ 
ing  is  also  not  recommended.  This  tooS  is  not 
designed  to  carve  wood,  a  practice  fraught  with 
potential  problems.  A  carving  knife  sharpened 
properly  will  perform  far  more  dependably, 
with  its  handle  specifically  designed  for  com¬ 
fort,  security*  and  safety.  Any  scoring  of  the 
wood,  [fat  all  necessary,  can  be  done  quite  easily 
and  nearly  with  the  cutting  knife. 


Blade  (1)  wrong.,  shallow—  (2)  wrung,  de*p — (3) 

correct  6  S -degree  gnglfi. 


Cutting  a  straight  line. 
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11-  When  making  curved  cuts,  raise  the  blade  to  a 
more  vertical  position  while  maintaining  the 
65 -degree  cut  ring  angle.  This  maneuver  will 
reduce  the  amount  of  blade  edge  in  the  wood, 
allowing  dean,  smooth  cuts  to  be  made  in 
curves.  The  tighter  the  curve,  the  higher  the 
blade  will  need  to  be  raised. 


12.  The  Premier  cutting  knife,  with  its  thin  taper¬ 
ing  blade  tempered  for  toughness,  will  carve 
very  well  for  many  years  with  proper  care. 
However  if  a  chip  does  not  release  from  the 
wood  cleanly^  it  is  because  all  the  fibers  have 
not  been  severed.  While  it  may  be  tempting  to 
pry  the  chip  out  the  blade  is  not  designed  to 


Nor  mail  cutting 
position  of 
knife. 


Blade  raised  to 
make  Smooth, 
curved  cuts, 
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function  in  this  manner,  and  prying  with  it 
runs  the  risk  of  breaking  off  the  tip.  If  a  chip 
does  not  release  freely,  cut  it  loose,  do  not  pry. 

13.  When  sharpening  a  compass  lead,  sharpen  on 
m  angle  on  one  side  only.  Use  a  compass  point 
with  a  shoulder  to  minimize  the  size  of  the 
hole  made  in  the  wood.  To  remove  the  hole 
made  by  the  compass  point,  put  a  drop  of 
water  on  it,  which  will  swell  the  wood  fibers 
back.  When  the  wood  dries,  sand  lightly  over 
where  the  water  was  placed, 

14,  With  few  exceptions,  when  carving,  make  the 
first  cut  of  a  new  chip  away  from  ones  already 
carved.  This  will  help  prevent  wood  not 
intended  to  be  removed  from  splitting.  If  any 
wood  breaks  out  and  needs  to  be  glued  back,  a 
dab  of  white  glue  will  do  nicely.  Be  careful  not 
to  get  any  on  the  surface,  as  it  will  leave  a  clear 
spot  if  stain  is  later  used. 


Sharpen  this  side 


Compass  point 
with  shonldtrs 


Maltfc  Erst  cut  of 
new  chip  away 
from  ones 
already  carved. 
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15,  When  two  chips  of  the  same  configuration  are 
next  to  each  other  and  come  to  a  point,  as  is 
common  at  the  center  of  a  rosette*  carve  one 
all  the  way  to  the  center  of  the  rosette  and 
hoid  the  other  short  of  the  center  (.see  the 
photo  on  page  2&).  This  will  prevent  the 
creation  of  ridges  that  are  too  thin  and  risk 
being  undercut  and  easily  broken  out* 
particularly  when  carving  cross-grain.  Under 
these  conditions  n  may  a  Iso  be  necessary  to 
roll  the  knife  blade  above  the  normal  65 -degree 
angle  to  prevent  excessive  undercutting. 


Four-chip  fan.  Stfotc  twg  inner  chips 
arc  htld  short  of  the  tip. 


16.  The  term  “stacking"*  refers  to  the  method  of 
removing  the  chips  of  fan  and  similar  motifs  in 
such  a  manner  as  to  minimize  the  possibility 
of  splitting  out  wood  not  intended  to  be 
removed.  As  an  example*  rather  than  bringing 
all  chips  of  a  'Tour-chip  fan"  to  the  same  point* 
only  the  two  outside  chsps  are  brought  to  the 
center  point  to  define  the  motif.  The  two 
inside  chips  are  held  short,  or  "stacked'"  just 
above  the  center  point  of  the  outside  chips. 
Visually,  it  appears  that  all  four  chips  are 
brought  to  the  same  point. 


FErst  cue  of  fan  molif  is  a  stop  cut  on  fop. 
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Second  outs  of  Fan  motif,  Mote  the  blade  is  nearly  out  of  Mote  interior  chip  cuts  slop  short  of  end  of  pattern, 

the  wood  at  narrow  end  of  the  chip. 


Relieving  interior  chip  short  of  end  of  pattern  Relieving  exterior  ctap  extending  to  end  of  pattern. 
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17*  While  some  rosettes  and  other  motifs  are 
attractive  when  carved  in  a  negative  attitude 
with  all  the  wood  removed  within,  it  is  not  a 
good  idea  to  overcarve  an  entire  composition. 
Leave  visual  breathing  space.  Simplicity  often 
makes  the  best  statement. 


Note  all  the  right-hand  chips  go  to  the  center;  the  left-hand 
chips  are  held  short. 


Laying  Out  and 

RANSFERRING 


LAYING  OUT  ALL  THE  BASIC  lines  of 
a  design  ensures  that  the  finished  work  will  be 
proportionally  correct  and  visually  balanced. 
Whether  the  shape  of  the  piece  to  be  carved  is 
round  or  square,  begin  by  quartering  it,  This  w’lf 
locate  the  exact  center  and  provide  the  basis  ic, 
other  divisions.  If  the  design  is  entirely  geometric, 
all  or  most  of  it  can  be  easily  drawn  directly  onto 
the  wood  with  the  aid  of  a  ruler  and  compass. 


layout  border  lines  in  mil  time  teist 
quarter  the  carving,  and  measure 
pattern  from  centerlines  for  equal 
spacing. 


Use  graphite  paper  under  tracing 
paper  to  transfer  frce-fortn  designs 
onfo  wood. 
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Tracing  Patterns  onto 
the  Wood 

When  nongeometric  designs  and  patterns  such  as 
those  representing  foliage  are  to  be  transferred,  they 
are  best  drawn  on  tracing  paper  first.  Being  able  to 
see  through  the  paper  allows  the  pattern  to  be  posi¬ 
tioned  perfectly  on  the  wood.  Hold  the  paper  in 
place  with  removable  tape.  Place  graphite  paper 
between  the  wood  and  the  tracing  paper,  and,  with 
a  nonmarking  stylus  to  maintain  the  integrity  of  the 
original  design,  trace  the  pattern  onto  the  wood.  The 
use  of  carbon  paper  should  be  avoided  because  the 
colored  wax  transmitted  from  this  material  can  per¬ 
manently  stain  the  wood. 


ADHESIVE  IS  NOT  RECOMMENDED 

It  is  not  recommended  to  glue  the  pattern  onto  the 
wood  and  carve  through  the  paper.  While  this  may 
appear  to  be  a  shortcut  as  one  prepares  to  carve,  it 
has  serious  drawbacks.  It  is  impossible  to  see  through 
the  paper  to  position  it  properly  on  the  wood  or  dur¬ 
ing  the  process  of  carving.  While  carving,  wood  may 
split  or  be  cut  that  was  not  intended  to  be  removed. 
Even  if  transparent  paper  is  used,  the  same  result 
may  occur  and  not  be  discovered  until  the  paper  is 
removed.  Having  the  paper  move  or  come  loose  dur¬ 
ing  carving  is  also  a  concern.  Removing  adhesive 
after  the  paper  is  lifted  is  not  only  bothersome,  but 
raises  the  possibility  of  damaging  the  carving. 
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BORDERS  ARE  THE  FRAMEWORK  of  a 


carving  composition.  They  may  also  represent  the 
entire  composition.  From  a  single  line  to  elaborate 
and  multiple  combinations,  borders  set  the  tone  of 
and  complement  a  carving,  much  as  does  the  frame 
of  a  picture. 


Traditionally  in  chip  carving,  the  three-cor¬ 
nered  or  triangular  chip  in  various  positions  and 
combinations  provided  many  or  most  of  the  borders 
commonly  used.  While  the  three-cornered  chip  is 
versatile,  many  other  possibilities  exist,  of  which  a 
few  are  shown  in  this  section.  Their  dimensions 
and  proportions  will  vary  according  to  the  border 
selected,  the  piece  being  carved,  and  its  size. 
However,  for  most  household  pieces — from  boxes 
to  plates  utilizing  various  lace  borders  or  those  of 
the  three-cornered  chip — working  in  dimensional 
increments  of  four  millimeters  will  do  nicely.  It's 
large  enough  to  show  the  chip  well  and  small 
enough  to  carve  easily. 


Borders  made  from  same  three-cornered  chip,  (top  to 
bottom):  positive  diamond,  flower,  negative  diamond, 
double  diamond,  zigzag,  pyramid. 


4  mm 


1st  cut 

\ 

\ 

2nd  cut 

3rd  cut 


Order  of  cuts  for  three-cornered  chip. 


Three-Cornered  Chip 

To  begin,  hold  the  cutting  knife  in  the  first  position. 
Place  the  tip  at  the  corner  of  a  square  and  raise  the 
blade  up  so  that  it  forms  a  V  without  losing  the  65- 
degree  cutting  angle,  Maintaining  the  65 ’degree 
angle,  thrust  (not  draw)  the  knife  straight  into  the 
wood  to  the  opposite  corner  of  the  square,  In  the 
first  position,  the  thumb  should  always  be  against 
the  handle  of  the  knife  and  touching  the  work. 

Next,  turn  the  work  ISO  degrees  and  switch  the 
cutting  knife  to  the  second  position.  Place  the  tip  at 
the  same  corner  as  when  rhe  first  cut  was  made  and 
thrust  to  rhe  opposite  corner  of  the  square  next  to 
the  original  square.  In  the  second  position,  the  first 
finger  is  extended  to  be  in  touch  with  the  work.  In 
chip  carving,  some  part  of  the  carving  hand  is 
always  touching  the  wood  in  order  that  the  carver 
has  a  tactile  relationship  with  the  work. 

For  the  third  cut,  which  frees  the  chip  com¬ 
pletely,  switch  the  knife  back  to  the  first  position 
without  turning  the  work.  Place  the  tip  of  the  blade 
on  the  uncut  side  of  the  chip.  Because  the  length  of 
the  base  (the  third  cut)  is  longer  than  the  two  sides, 
the  third  and  relieving  cut  is  made  with  a  slicing 
motion.  Draw  the  blade  while  pressing  down 
(inserting)  until  the  knife  has  run  the  entire  third 
side,  If  executed  correctly,  the  chip  will  pop  right 
out.  Upon  examination,  note  how  the  three  sides  of 
the  chip  automatically  meet  at  rhe  center  at  the  bot¬ 
tom  of  the  chip. 


Correct  angle  of  ousting  kmfe 
whim  making  three-cornered  chip. 


First  cut  of  a  threE-comeTed  chip,  kmfz  held  in  first  position. 


65  degrees 
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Second  cut  of  a  rhree-eOrrtered  chip,  knife  in  second  position. 


Third  and  relieving  cut  fora  three-cornered  chip,  knife  in  first  position. 
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Lace  Border 

The  pattern  of  the  lace  border  is  not  used  edusively 
for  chip  carving.  It  has  been  known  by  other  names 
and  used  for  centuries  in  other  disciplines  from 
architecture  to  ironwork.  Easily  drawn,  its  appeal  is 
found  in  its  alternating  large  and  small,  curved  and 
diamond-shaped  motifs.  In  chip  carving,  it  maybe 
carved  in  a  single,  double,  or  triple  border  form, 


To  carve  a  lace  border,  as  in  all  chip  carving,  it  is 
not  necessary  to  draw  a  line  for  every  cut  to  be 
made,  A  good  number  of  curs  will  be  made  by  eye 
measure  alone,  Also,  all  cuts  here  will  be  made  with 
the  knife  in  the  first  position,  Make  the  first  cut  on 
the  line  and  the  second  (relieving)  cut  underneath 
the  arch  of  the  first,  Note  the  center  of  this  chip  is 
wider  than  its  ends,  The  depth  of  the  knife  must  be 
adjusted  to  this  change  while  carving  to  avoid  cut¬ 
ting  too  deeply  and  taking  out  wood  not  intended  to 
be  removed. 


Sing]*,  doybte, 
and  trip 'o  Ia« 
borders . 


Fits!  chip  ®f 
lace  border, 


Second  ehsp  of 
lace  border. 
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J.2J/4"  81/*"  box  lid,  basswood 

with  double  lace  border  and  iaeo 

rosotte. 


I 
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Rope  Border 

The  rope  border  is  like  the  bee  border  with  its  two- 
cut  chip  and  the  center  wider  than  the  ends.  This 
variation  in  the  chip  width  mimics  visually  the  twist 
of  real  rope,  to  which  any  sailor  will  attest.  Like  the 
lace  border,  the  variation  of  width  in  the  chip  gives 
an  appearance  of  a  third  dimension. 


Layout  for  the 
rope  border. 


Curving  the  rOp£  border. 
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12V4m  x  fi'A"  box  lid,  basswood  with  rope  border,  rosette,  and  single-line  grid. 
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Gothic  Border 

This  border  is  so  named  for  its  popularity  in  north¬ 
ern  European  Gothic  architecture.  It  can  be  found 
in  stonework  as  well  as  wood.  The  charm  and 
appeal  of  this  border  is  the  repeating  movement  of 
a  geometric  form  centered  with  a  stylized  flower,  all 
within  another  geometric  form.  It  has  a  true  three- 
dimensional  appearance. 

To  minimize  the  risk  of  splitting  the  wood  while 
carving,  remove  all  three-cornered  chips  first. 
Secondly,  remove  chips  around  the  flower  in  the 
order  indicated  in  the  drawing.  The  last  chips  to  be 
removed  are  the  notch  cuts,  used  to  create  the  cen¬ 
ter  flower.  Again,  to  minimize  splitting,  cut  the 
cross-grain  notches  first. 


Layout:  for  the  Gothic  border. 


Goths  e  border. 


acmoviTii  Lbice-rurnercd  chips 
&T5l  from  Gothic  border. 


eoPfDi :ns 


Remove  -chips  around  Rower  second. 


Make  notches  in  Rower  last. 
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1 2 V*H  x  box  lid,  basswood  with 

Gothic  border  and  rosette  adapted 
from  the  rose  window  of  cathedral  in 
Amiens,  France,  1 2 00  C.fc. 


Center  rosette  of  Gothic  border  box. 


BORDERS  ^  2 


Borders:  (top  to  bottom)  three-cornered  ehip  (first  three),  button, 
btittoii-ahd-d&rEj  eab^T  pyramid,  ribbon,  egg-and-dart. 
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AAA  Ac 
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Borden:  (top  to  bottom)  flower,  heart, 

garland,  JargE  Slower,  pasF=:cy. 
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10"  plate,  basswood  with  multiple  borders* 
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U"  K  I81h  waii  ptaupe  with  g&rianb  border,  positive  image,  and  incised  motifs. 


Fioraj  and  vine  barbers 


feOf*D£RS  4$ 


8"  plate,  basswood  with  scalloped 
and  zigzag  borders.  Note  accents 
made  with  stab  knife. 
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A  GRID  DESIGN  is  usually  employed  to 
decorate  or  add  texture  to  larger  areas  such  as 
panels  on  cabinets  and  chests  or  box  lids  with 
a  repeating,  geometric  pattern.  This  may  be 
accomplished  with  simple  diagonal  lines  alone, 
or  with  a  more  elaborate  combination  of  motifs 
The  key  is  that  the  motif  is  repetitive,  giving  a 
visual  rhythm  to  the  overall  design. 


While  some  grid  designs  are  oriented  to  the 
square*  most  grids  have  a  more  diagonal  attitude. 
Diagonal  lines  tend  to  visually  extend  outward* 
broadening  a  carving's  appearance.  Diagonal  lines 
also  express  energy  and  movement.  Using  alternat¬ 
ing*  opposite  motifs  (such  as  large  and  small*  angled 
and  round*  etc.)  is  a  technique  that  often  adds  inter¬ 
est  to  a  design.  Opposites  define  each  other  by 
making  the  other  more  apparent. 


Another  function  of  a  grid  is  to  add  back¬ 
ground  texture  to  a  composition  that  has  other 
design  components  such  as  a  border  and  a  center 
theme  rosette.  A  grid  used  in  this  way  often  will 
visually  tie  the  components  together.  In  this 
instance*  it  is  best  not  to  select  an  elaborate  or  busy 
style  of  grid  that  may  overpower  or  dominate  the 
main  theme  and  other  components.  A  simple  diag¬ 
onal  line  grid  will  do  nicely. 


Line  grid  accented  with  stab  knife. 


Line  grid  accented  with  negative  diamonds. 
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Line  grid  accented  with  negative  diamonds. 


Floral  grid. 
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Scalloped  and  Eoral  grids. 
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Floral  grids. 


GRIDS  55 


7"  x  5V4"  box  lid,  basswood  with  incised  grid  and  rosette  with  diamond  motif 


123A11  x  8V4"  box  lid,  basswood  with  floral  and  diamond  grid  and  rope  border. 
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123A"  x  SW  box  lid,  basswood  with  circles  in  squares  grid  and  floral  border. 


12VV'  x  81/4"  box  lid,  basswood  with  line  grid,  rope  border,  and  Old  English  “H". 


12W'  x  8V4"  box  lid,  basswood  with  squares-in-circles  grid  and  double  line  border. 
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THE  DESIGN  MOTIF  known  as  a  rosette 
has  ancient  origins  and  may  be  found  in  many 
disciplines  of  art  as  well  as  architecture.  This 
designation  refers  to  ornamentation  resembling 
a  rose,  or  a  design  having  a  generally  circular 
combination  of  parts.  These  parts  are  equal 
divisions  of  a  circle  normally  numbering  from 
three  to  twelve  and  have  often  symbolically 
represented  the  sacred  and  the  mystical. 


In  chip  carving*  these  equal  divisions  are  easily 
made  with  just  a  compass  and  ruler  as  illustrated. 
When  drawing  rosettes ,  as  with  all  other  designs* 
accuracy  is  paramount.  Make  sure  the  compass  lead 
is  sharp  (sharpen  on  the  outward  side  only)  and  atl 
lines  are  thin*  limiting  rhe  possibility  of  design  vari¬ 
ation.  Also,  give  attention  to  placing  the  compass 
point  precisely. 


By  their  nature,  rosettes  offer  an  almost  unlim¬ 
ited  variety  of  design  possibilities.  In  some  instances, 
a  single  design  may  be  carved  as  either  negative  or 
positive.  Because  of  their  design  possibilities, 
rosettes  often  are  employed  as  the  center  or  central 
focal  point  of  chip -carved  compositions.  They  may 
also  comprise  the  entire  composition. 


Negative  and  positive  rosettes  from  sanie  design. 
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Design  and  carving  to  tweive-point  rosette. 


Cuts  far  borders  And  desert  an  plate. 


HoserrEis  si 


Three-Point  Rosette 


DRAWING  A  TRIGON  OR 
TRIANGLE 

1.  Draw  a  vertical  line  (A-2) 

2,  Make  a  circle  at  point 

3.  Using  the  same  compass 
openings  place  compass  at 
point  2  and  strike  points  B 
and  C 

4,  Points  A,  B,  and  C  form  an 
equilateral  triangle. 


Threc-pomt  rosettes, 
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Four-Point  Rosette 


DRAWING  A  TETRAGON 

1.  Draw  a  horizontal  line  (2-3). 

2*  Make  a  circle  at  point  1 . 

3.  Open  compass  larger  than 
original  radius.  Set  new 
compass  opening  at  points  2 
and  3  and  strike  intersec¬ 
tions,  establishing  points 
A  and  B. 

4*  A  line  drawn  from  points  A 
and  B  will  bisect  original 
line,  forming  right  angles, 
and  divide  circle  into  four 
equal  parts. 


Four-point  rosettes. 
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Five-Point  Rosette 

DRAWING  A  PENTAGON 

1,  Draw  a  horizo  ntal  line  ( 2  ■  3 ) , 

2 ,  Make  a  circle  at  point  L 

3 ,  Using  the  same  compass 
opening,  set  compass  at 
point  2  and  strike  points  C 
and  D. 

4,  Dra  w  I  ine  C-  D,  establ  ishi  n  g 
point  4. 

5 ,  Open  compa  s$  la  rge  r  th  an 
original  radius,  Set  new 
compass  opening  at  points  2 
and  3  and  strike  intersections, 
establishing  line  A-B  and 
point  E, 

6,  Set  compass  opening  from 
point  4  to  point  E  and  draw 
arch  E'F, 

7,  Set  com  pass  open  i  ng  at  E-  F. 
This  setting  is  one  fifth  of 
the  circumference,  dividing 
the  circle  into  five  equal  parts, 
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Six-Point  Rosette 


DRAWING  A  HEXAGON 

1.  Draw  a  horizontal  line  (2-5) 

2.  Make  a  circle  at  point  1  - 

3.  Using  the  same  compass 
opening,  set 
compass  at  point  2  and 
strike  points  3  and  7, 

4.  Set  compass  at  point  3  and 
repeat  until  returning  to 
point  2.  This  will  divide  the 
circle  into  six  equal  parts. 


Six-point  rosettes. 
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Seven-point  respites. 


Seven-Point  Rosette 

DRAWING  A  HEPTAGON 

1.  Dra w  a  hor i  zon  ta !  line  ( 2  -3 ) 

2.  Mak^  a  circle  at  point  1, 

3.  Us  i  ng  the  same  compass 
opening,  sec  compass  at 
point  2  and  strike  points  A 
and  B, 

4.  Draw  line  A-B,  establishing 
point  C. 

5.  Set  compass  opening  at  A-C 
This  setting  is  one  seventh 
of  the  circumference,  dividing 
the  circle  into  seven 

equal  parts, 
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Eight-Point  Rosette 


J .  Draw  a  horizontal  line  (2-3), 

2.  Make  a  circle  at  point  1 . 

3.  Open  compass  larger  than 
original  radius.  Set  new 
compass  opening  at  points  2 
and  3  and  strike  intersections 
A  and  B,  establishing  points 
4  and  5. 

4.  Reduce  compass  opening  to 
smaller  than  original  radius. 
Set  compass  at  point  2  and 
strike  between  2-A  and  2-B. 
Repeat  at  points  3»  4, 

and  5.  This  will  establish 
intersections  C,  D,  E,  and  F, 

5.  Lines  drawn  from  points 
A-B.  C-E,  and  D-F  will 
complete  the  division  of  the 
circle  into  eight  equal  parts. 


Eight-paint  rosettes. 
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Nine-Point  Rosette 

DRAWING  A  NONOGON 
OR  ENNEAGON 

1.  Draw  a  vertical  line  (2-3) 

2.  Make  a  circle  at  point  1 . 

3.  Using  the  same  compass 
opening,  set  compass  at 
point  2  and  strike  points  4 
and  5,  Repeat  at  point  3  and 
strike  points  6  and  7. 

4.  Draw  lines  2-6,  2  ■  7V  5-  4f  3  -  5, 
4-5,  4-7,  6-7,  and  5-6.  This 
will  establish  points 

A,  B,  C,  and  D. 


Nine-point  rosettes, 


5. 


6. 


Set  compass  from  point  A  to 
point  D  and  draw  an  arc. 
Using  the  same  compass  set' 
ting,  repeal  drawing  arcs  at 
points  B  and  C. 

Points  (clockwise)  2,  Gt  Hj 
7,  h  K,  6S  E,  and  F  will  divide 
the  circle  into  nine 
equal  parts. 
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Ten-Point  Rosette 


1.  Draw  a  verticalline  (A-2), 

2.  Make  a  circle  at  point  1 . 

3.  Repeat  procedure  for  five  - 
point  rosette,  establishing 
points  A,  B,  C,  D,  and  E 

4.  Usi  n  g  the  sa  me  co  mpass 
openings,  set  compass 

at  point  2  and  repeat  step 
3,  establishing  points 
F,  G,  H,  and  J,  This  will 
complete  the  division  of 
the  circle  into  ten  equal  parts. 


1'cn-pdini  rOscttcs. 


Twelve-Point 

Rosette 


DRAWING  A  DODECAGON 

1.  Repeat  p  ro  ced  ure  for 
six-point  rosette, 

2 .  Bisect  J i ne  A- B,  establ ishing 
line  2-3, 

3.  Using  the  same  compass 
opening,  set  compass  at 
point  2  and  repeat  step  1. 
This  will  complete  the 
division  of  the  circle  into 
twelve  equal  parts. 


mm 

Itesl* 


Twelve-point  re&ettes 
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ROSETTES  73 


Four-point  rosette 
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Compass  rose. 


Sss-poirst  i-Dsetre,  butternut. 


t2Wb  x  8»Att  bQx  lsd3  basswood  with  Iftco  border  and  four-point  roseste  \n  process  ol  carving. 


ROSETTES  15 


6M  plate  with  six-point  rosette. 


6"  plate  with  interlocking  circles  rosette. 


6"  hexagon  plate  with  six-point  rosette. 


8'4  plate  with  six-point  rosette  and  star. 


6"  plate  with  five-point  rosette. 


123A"  x  &lA"  box  lid>  basswood  with  clover  rosette,  line  grid,  and  double  diamond  border. 


78  THE  COMPLETE  GUIDE  TO  CHIP  CARVING 


10 


Form 


FREE-FORM  CHIP  CARVING  is  a  style  that 
generally  steers  away  from  geometrical  design.  It  is 
commonly  used  to  depict  natural  forms  such  as 
animals,  birds,  flowers,  and  foliage.  The  subject 
may  be  outlined  with  a  simple,  incised  groove  or  be 
more  elaborately  carved  by  defining  specific  parts 
of  a  subject  such  as  carving  the  individual  feathers 
of  a  bird. 


Free-form  motifs  can  be  realistic  or  fanciful, 
symmetrical  or  irregular,  simple  or  ornate.  They 
can  be  combined  with  other  design  elements  such 
as  geometrical  components  and  lettering.  They  dif¬ 
fer  from  positive-image  motifs  in  one  major  way. 
While  positive  images  are  created  by  carving  away 
the  background  to  produce  a  design,  free-form 
designs  are  incised  into  the  wood.  What  is  cut  out  is 
the  design. 

Outlining  an  Image 

When  outlining  free-form  patterns,  as  is  often  done 
to  define  an  image,  a  three-dimensional  and  livelier 
attitude  is  easily  imparted  by  varying  the  width  of 
the  chip  or  line  defining  the  image. 

Because  natural  forms  can  be  interpreted  in  so 
many  different  ways,  free-form  motifs  offer  a  won¬ 
derful  opportunity  for  a  variety  of  design  possibilities. 


Vary  width  of  outlining  chip  the  three-dimensional  effect. 
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To  make  a  six-point  incised  star,  cut  an  equilateral  triangle.  Step  two:  notch  each  side  equally. 


82  THE  COMPLETE  GUIDE  TO  CHIP  CARVING 


Order  for  removing  chips  of  edelweiss. 


edelweiss  5". 
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Dandelion  4". 


Thistle  3". 


Three  stylized  tulips. 
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Symmetrical  bouquet  6"  x  12". 


FREE-FORM  DESIGN  87 


8"  plate  with  floral  motif,  zigzag,  and  scalloped  border. 
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Front  panel  of  box,  basswood,  12"  x  5"  with  rosette  and  floral  motif* 


12V4"  x  81  A"  box  lid,  basswood  with 
rosette  and  floral  motif. 


16"  x  5"  needle  box  lid,  basswood  with  rosette  and  floral  motif. 


90  THE  COMPLETE  GUIDE  TO  CHIP  CARVING 


10“  plate,  basswood  with  star  and  positive  image  leaf  border 


FREE-FORM  DESIGN  91 


14"  plate,  basswood  with  owl  and  leaves. 


92  THE  COMPLETE  GUIDE  TO  CHIP  CARVING 


11 


POSITIVE 

Image  Design 


GENERALLY  SPEAKING,  any  chip  carving 
that  produces  a  recognizable  form  in  relief,  i,e„  not 
incised,  such  as  a  bird,  animal,  or  flower,  would  be 
classified  as  having  a  positive  image.  In  traditional 
chip  carving,  certain  motifs  such  as  six-  and 
twelve-point  rosettes,  automatically,  when  drawn, 
produce  stylized  floral  patterns  that  may  be  carved  by 
removing  the  background,  making  the  floral  pattern 
a  positive  image.  This,  however,  is  more  a  result  of 
the  geometric  characteristics  of  rosettes  than  of 
having  an  original  intention  to  create  a  positive  image, 
particularly  one  that  cannot  be  drawn  geometrically. 


12"  plate,  basswood  stained  with  leaf  and  diamond  border. 


Creating  a  positive  image  is  a  whole  new 
dimension  added  to  traditional  chip  carving.  Using 
chip-carving  techniques*  the  background  area  of  a 
piece  is  removed,  producing  a  style  closer  to  what 
is  more  commonly  recognized  as  relief  carving. 
This  style  of  chip  carving  is  particularly  effective 
when  creating  foliage  within  geometric  shapes 
such  as  circles*  triangles*  etc.*  but  is  equally  effec¬ 
tive  using  non-geometric  shapes  and  other  natural 
forms.  The  concept  of  positive  images  extends  and 
expands  the  parameters  of  chip  carving  to  dimen¬ 
sions  previously  not  incorporated  in  traditional 
design*  allowing  carvers  an  opportunity  for 
broader  artistic  expression. 


6"  plate*  basswood  stained  with  oak  leaf  trefoil. 
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10"  plate, 
basswood 
with  leaf 
and  diamond 
border,  six-point 
rosette  center. 


10"  plate, 
basswood 
with  leaf  and 
fan  border, 
twelve-point 
rosette  center. 
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napkin  holder 
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Mirror  14“  x  basswood  with  leaf  and  berry 
borderaround  diamond  center. 


13"  x  9"  bass¬ 
wood  wall  clock 
with  leaf  and 
bird  motifs. 
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10"  plate,  basswood 
with  leaf  and  flower 
border,  six-point 
rosette  center. 


12"  plate,  basswood 
stained  with  double- 
beaded  rim,  foliated 
border  and  geometric 
center  motifs. 
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10"  plate,  basswood  with  Baroque  style  leaf* 
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14"  plate,  basswood  with  leaf  and 
diamond,  ribbon,  and  tulip  borders, 
star  and  leaf  center 


17“  x  9“  mantel  clock  >  butternut 
stained  showing  leaf  and  cable  motif. 

Mantel  clock,  side  view. 
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Lettering 


CARVING  LETTERS  is  an  ancient  practice 
and  tradition,  From  simple  initials  and  names  on 
gift  pieces  to  elaborate  exterior  building  adornment 
in  wood  or  stone,  the  carving  of  initials,  names, 
dates,  mottoes,  prayers,  quotations,  memorials,  and 
more  has  played  an  important 
artistic  expression, 

In  woods  commonly  used  for  chip  carving,  the 
incising  method  is  the  fastest  and  easiest  way  to 

lettering.  The  techniques  employed  are  the 
all  other  chip,  carving  with  a  few  additional 
guidelines  for  selecting  a  font  and  spacing. 


Guidelines  for  Lettering 

Art  demands  flexibility*  Because  there  are  always 
exceptions,  it  is  best  to  consider  the  following  as 
guidelines,  and  not  as  hard-and-fast  rules*  For 
example,  most  modern  Arabic  lettering  is  based  on 
the  classical  Roman  font,  which  stipulates  for  maxi¬ 
mum  legibility  that  the  vertical  members  of  a  letter 
be  wider  than  the  horizontal  ones  in  approximately 
a  2:1  ratio*  But  because  of  its  nature,  the  letter  N 
reverses  this  guideline  by  having  its  vertical  strokes 
(or  legs)  narrow  instead  of  wide,  to  avoid  an  other¬ 
wise  clumsy  appearance* 

Similarly,  the  guidelines  given  here  for  spacing 
are  mostly  for  viewing  lettering  close  up,  as  would  be 
commonly  done  on  a  personal  piece  such  as  a  jew¬ 
elry  box*  But  if  the  lettering  is  to  be  generally  viewed 
from  a  distance  (as  it  may  be  within  a  cathedral  or 
similar  edifice),  the  letters  would  not  only  be  pro¬ 
portionally  larger  but  would  also  be  spaced  a  bit  fur¬ 
ther  apart  because  lines  tend  to  converge  when  seen 
from  a  distance.  Under  this  condition,  spacing  the 
letters  farther  apart  renders  the  words  more  legible. 

LAYING  OUT  THE  LETTERING 

Carving  technique  aside,  the  secret  to  excellent  let¬ 
tering  is  in  the  layout.  The  most  important  part  of 
laying  out  letters  is  spacing.  The  most  common 
error  made  in  spacing  is  placing  the  letters  too  far 
apart,  which  becomes  more  pronounced  when  the 
letters  are  carved.  Shadow  depth  and  the  three- 
dimensional  aspect  of  carved  letters  accentuate  all 
that  is  superior  and  inferior. 

Unless  there  is  some  artistic  reason  for  an  exag¬ 
gerated  separation  of  the  letters  in  words  or  names, 
it  normally  is  best  not  to  do  so.  As  an  example,  the 
letters  that  form  the  words  on  this  page  are  close 


enough  together  as  not  to  be  seen  individually  but 
read  as  part  of  a  whole*  We  read  words,  not  letters. 
Spreading  the  letters  too  far  apart  forces  the  eye  to 
jump  back  and  forth  in  an  effort  to  tie  them  together 
into  words,  making  reading  difficult  and  annoying. 

There  are  two  methods  of  spacing  or  adjusting 
letters  within  a  word.  One  is  mechanical,  as  produced 
in  print  work.  This  method,  while  quite  readable, 
does  not  take  into  account  that  all  letters  do  not 
inherently  fit  well  together  or  space  equally  with 
other  letters.  This  becomes  more  obvious  as  letter 
size  increases. 

The  other  method  of  spacing  is  artistic,  which 
allows  letters  within  a  word  to  be  adjusted  closer 
together  or  farther  apart  as  needed,  for  visual  com¬ 
patibility,  creating  spatial  balance  of  light  and  dark 
between  all  letters  within  words,  whatever  they 
may  be. 

To  illustrate  the  difference  between  these  two 
methods  of  spacing,  consider  the  letters  A  and  V  in 
a  Roman  font.  When  typeset  mechanically,  a  notable 
gap  exists  between  them.  The  result  of  the  artistic 
approach  is  far  more  pleasing,  having  the  two  letters 
placed  closer  together.  Drawing  words  and  names 
out  first  on  tracing  paper  simplifies  the  process  of 
adjusting  the  letters  artistically. 

AVA 
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CHECKING  THE  LETTER  SPACING 

There  are  several  ways  to  check  for  proper  spacing. 
Viewing  letters  by  squinting  until  the  letters  become 
blurred  will  reveal  whether  the  space  between  the 
letters  is  proportionally  balanced.  The  same  effect 
can  be  obtained  by  looking  through  the  back  side  of 
the  tracing  paper  held  up  to  a  light.  The  paper  blurs 
the  letters  and  the  eye  sees  only  shapes*  revealing 
whether  they  are  properly  spaced.  Another  method 
is  to  view  the  lettering  in  a  mirror.  Because  we  do 
not  normally  read  words  in  reverse*  the  letters  lose 
their  cognitive  association  and  what  remains  is  only 
the  spacing  of  light  and  dark.  Once  the  lettering  is 
satisfactorily  spaced*  it  (or  any  other  drawing)  can 
be  easily  transferred  to  wood  by  tracing  it  with  a  sty¬ 
lus  and  placing  graphite  paper  between  the  tracing 
paper  and  the  wood. 

While  an  artistic  approach  rather  than  a 
mechanical  one  achieves  the  best  letter-spacing 
results*  the  following  recommendations  will  help 
determine  the  actual  distance  between  letters. 
Keep  in  mind  (as  mentioned  earlier)  that  there 
will  be  variations  between  letters*  and  from  one 
font  to  another. 

Considering  that  serifs  (the  small  flairs  or  points 
at  the  top  and  bottom  of  a  letter)  are  an  integral  part 
of  the  letter*  the  space  between  letters  is  one-half  the 
width  of  the  vertical  stroke  or  leg.  For  example*  if  the 
vertical  stroke  of  H  is  14-inch  wide,  the  next  letter 
would  be  spaced  Vfc-inch  away. 

The  space  between  words  is  one-half  the  height 
of  the  capital  letter  of  any  particular  font.  The  space 
between  the  period  at  the  end  of  a  sentence  and  the 
first  letter  of  the  next  sentence  is  the  full  height  of 
the  capital.  This  represents  double  spacing  as  prac¬ 


ticed  in  typing.  The  space  between  lines  of  words  is 
also  one-half  the  height  of  the  capital.  For  example* 
if  the  capital  of  a  particular  type  is  IV2  inches  high, 
the  top  of  the  capitals  on  the  next  line  will  be  3A 
inches  below  the  first  line. 

Choosing  a  Font 

When  choosing  a  font*  consider  the  design  that  it 
will  accompany,  the  occasion*  and  where  and  how  it 
will  be  seen.  If  a  selected  font  has  both  an  upper  and 
lowercase*  it  is  normally  best  to  use  them  together  as 
originally  intended.  Some  fonts*  such  as  Old 
English*  have  very  ornate  capitals.  If  only  the  capitals 
were  to  be  used  in  this  style*  the  words  would 
become  difficult*  if  not  impossible  to  read. 

While  there  are  many  typefaces  or  fonts  from 
which  to  choose*  they  do  not  all  lend  themselves  eas¬ 
ily  to  carving.  Illustrated  in  this  section  are  five  type¬ 
faces  quite  different  from  each  other*  ail  having  their 
own  character  and  all  pleasing  to  carve. 
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Classic  Roman 

There  are  a  number  of  Roman-style  fonts*  This  one 
is  quite  basic,  easy  to  carve,  and  very  legible*  Unlike 


some  other  Roman  fonts,  Classic  Roman  has  only 
uppercase  letters*  Its  simple  form  fits  well  with  many 
designs* 
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Roman  numbers. 
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Old  English 

Tli is  strong  and  bold- style  typeface  with  its  several 
variations  is  known  by  other  n artier  including  Old 
German,  Gothic,  Black  Letter,  and  Fraktur.  The  cap¬ 
itals  show  very  well  alone  or  as  initials,  but  when  Old 
English  is  selected  for  names  or  words,  both  upper 
and  lowercases  must  be  used  for  legibility.  Using  only 
the  capitals  of  this  font  is  artistically  incorrect. 
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LETTERING 
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U-Z  OM  EnfEish  caps^  A»N  lowercase. 


LETfLRiftlfi  Till 


0-Z  Old  English  lowercase,  numbers. 
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Spencerian  Script 

Script  lettering  is  a  very  fancy  and  flowing  style  that 
can  blend  nicely  with  a  design  of  similar  form, 
or  be  an  actual  part  of  it.  Of  all  the  script  forms, 
Spencerian  script  is  one  of  the  easier  to  carve  and 
lends  itself  very  well  to  designing  monograms. 
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BS&BmBSB 
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Ambrosia 

Ambrosia  is  a  condensed  typeface  that  has  only  cap¬ 
ital  letters  but  good  anatomy,  With  its  narrow  verti¬ 
cal  strokes  or  legs,  this  style  of  lettering  may  be 
carved  larger  more  easily  than  those  with  wider  ver¬ 
tical  strokes.  Also,  its  condensed  nature  allows 
names  and  words  to  fit  where  others  cannot. 


LETTER  J  HG  1  £  ' 


Ambrosia  numbers. 


nnfDF.F 

fiHIIKI.M 

NOPORS 

mm 
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Script^  Nentferlic,  Barton  Capital. 


I 


LETTERING  133 


Box  panel  12"  x  5",  basswood  classic  Roman  lettering  and  numbers. 


Box  lid  14"  x  8 ‘A",  butternut  with  script  lettering  and  positive  image  motif. 
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Foliated  letter  H* 


Barton  Capital  B. 


Napkin  holder,  basswood  with  Barton  Capital  letter  B. 
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Slant  lid  box  5l/i"  x  4",  basswood  with  Backer  lettering* 


8"  plate, 
basswood  with 
scalloped  border 
and  Ambrosia 
lettering. 
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Plaque  12"  x  9",  basswood  with  free-form  motif  and  altered  Becker  lettering. 
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Plaque  22“  x  111/2",  butternut  stained,  with  high  Gothic  lettering  MACHS  NA  (imitate  this)  from  the  original  stone  carving 
on  the  cathedral  of  St.  Peter  and  St.  Paul  in  Bern,  Switzerland,  1421  C.E. 


LETTERING  129 
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Finishing 


BECAUSE  CHIP-CARVED  PIECES  often 
are  functional  and  may  be  handled  frequently,  it  is 
recommended  that  a  finish  be  applied  * 
fingerprints  and  dirt  accumulating  over  a  period  of 
time.  Finishing  will  provide  a  protected  surface  that 
can  be  dusted  and  cleaned  without  harming  the 

enhance  fKo  1™"fTT 
both  the  wood  and  the  carving.  There 
products  and  methods  available  today  that 
used  for  finishing.  While  the  ones  described  here 
^he  list  is  certainly  not  definitive. 


Softer  woods  such  as  basswood  and  butternut  respond 
differently  to  finishing  materials  than  do  harder 
woods  such  as  walnut  and  oak.  Preparing  the  wood 
before  any  finishing  is  applied  is  essential.  Remove  all 
pencil  marks  and  lines.  This  can  be  facilitated  if,  when 
carving,  the  pencil  lines  are  cut  away.  Of  course,  some 
will  always  remain  and  these  are  easily  removed  with 
an  ink  eraser.  If  no  sharp  ridges  are  present  in  the 
carved  area,  sanding  with  220-grit  paper  may  also  be 
helpful.  Note  that  while  sanding  with  a  finer  grit  than 
220  will  make  the  wood  surface  extra  smooth,  it  will 
also  polish  it.  A  highly  polished  surface  may  not 
receive  finishing  products  as  well  as  it  would  from  a 
surface  sanded  with  220-grit  paper.  Always  sand  with 
the  grain  of  the  wood,  never  across  it. 

Methods  for  Finishing 

Woods  may  be  finished  by  spraying  or  brushing,  but 
spraying  usually  gives  a  more  even  finish  and  reduces 
the  possibility  of  the  finish  puddling  and  running  in 
the  carved  areas.  For  a  natural  wood  appearance, 
spray  evenly  at  least  three  thin  coats  of  satin  finish 
polyurethane.  Avoid  using  glossy  finishes,  as  they 
subtract  from  the  natural  warm  appearance  of  wood. 
Sand  lightly  and  dust  the  surface  between  coats  with 
220-grit  paper,  leaving  the  final  coat  un-sanded. 
Whenever  spraying  or  working  with  finishing 
products,  be  sure  the  work  area  is  very  well  venti¬ 
lated  and  exhausted. 

Considerations  When 
Staining 

If  a  carving  is  going  to  be  stained,  it  is  highly  recom¬ 
mended  that  the  procedure  first  be  tested  on  a  similar 
piece  of  wood  to  avoid  any  unfavorable  surprises. 
Butternut  has  a  strong  grain  appearance  and  takes 


stain  very  well.  Basswood  may  also  be  stained,  but 
because  it  has  a  tendency  to  appear  mottled  when 
stain  is  applied,  care  must  be  given  to  the  process. 
Whether  using  basswood  or  butternut,  spray  on  a 
thin  coat  of  polyurethane  as  a  sealer,  giving  an  addi¬ 
tional  amount  to  the  end  grain.  This  will  assist  in  an 
even  absorption  of  the  stain.  Also,  after  the  sealer 
coat  has  dried,  any  grain  that  is  raised  by  the  sealer 
coat  can  be  sanded  with  220-grit  to  smooth  the 
wood  surface  before  staining. 

As  mentioned  earlier,  there  are  many  products 
available  for  finishing.  However,  because  gel  stains 
do  not  penetrate  the  wood  surface  or  bleed  into  end 
grain  as  much  as  liquid  stains  do,  and  they  are  chem¬ 
ically  compatible  with  polyurethane,  gel  stains  make 
a  good  choice  for  staining  softer  woods  like  bass¬ 
wood  and  butternut. 

With  a  stiff-bristle  artist's  brush,  work  the  gel 
stain  into  the  carved  area  and  over  the  rest  of  the 
wood  surface.  Wipe  off  and  brush  out  the  excess 
immediately  and  let  dry.  This  procedure  may  have  to 
be  repeated  to  remove  all  the  excess  gel  stain.  If  there 
are  spots  missed  with  the  gel  stain  in  the  carved 
areas,  wait  until  the  stain  is  dry  before  going  back  to 
cover  any  missed  spots.  If  the  stain  already  applied  is 
not  thoroughly  dry,  stain  fresh  from  the  can  will  act 
like  a  thinner  and  remove  it. 

After  the  stain  is  thoroughly  dry,  spray  the  carv¬ 
ing  evenly  with  two  or  three  additional  thin  coats  of 
satin  polyurethane.  If  sanding  between  coats  is  nec¬ 
essary,  be  careful  to  do  it  lightly  so  as  not  to  sand 
through  the  stain. 
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metric  Equivalents 


INCHES 

MM 

CM 

l/H 

3 

0,3 

Vi 

0 

0,6 

Vs 

10 

1.0 

Vi 

13 

1.3 

% 

16 

1.6 

44 

19 

1.9 

% 

.22 

2.2 

I 

23 

2.5 

m 

32 

3.2 

38 

3,8 

m 

44 

4.4 

2 

51 

5.1 

m 

64 

6.4 

3 

76 

7,6 

3  Vs 

m 

8.9 

4 

102 

10,3 

414 

114 

11.4 

5 

127 

12.7 

6 

152 

15.2 

7 

178 

17.8 

8 

203 

20.3 

INCHES 

MM 

CM 

9 

229 

22.9 

10 

254 

25.4 

11 

279 

27.9 

12 

305 

30.5 

13 

330 

33.0 

14 

356 

35.6 

15 

381 

38.1 

16 

406 

40.6 

17 

432 

43,2 

18 

457 

45.7 

19 

483 

48,3 

20 

508 

50-8 

21 

533 

53.3 

22 

559 

55,9 

23 

584 

58.4 

24 

610 

61.0 

25 

635 

63.5 

26 

660 

66.0 

27 

686 

68.6 

28 

711 

7U 

29 

737 

73,7 

INCHES 

MM 

CM 

30 

762 

76.2 

31 

787 

78,7 

32 

813 

8J.3 

33 

838 

83.8 

34 

864 

86,4 

35 

889 

88.9 

36 

914 

91,4 

37 

940 

94.0 

38 

965 

96.5 

39 

991 

99.1 

40 

1016 

101.6 

41 

1041 

1 04.1 

42 

1067 

106.7 

43 

1092 

109.2 

44 

1118 

111.8 

45 

1143 

1 14.3 

46 

1168 

116.8 

47 

1194 

119,4 

48 

1219 

121,9 

49 

1245 

124.5 

50 

1270 

127,0 

fto  the  nearest  mmn  OJcm,  or  0.01ml 


CONVERSION  FACTORS 


I  mm  =  0,039  Inch 
1  m  =  3.28  feet 
Inf  =  10.  ft  square  feet 

I  inch  =  25,4  mm 
1  foot  -  304.8  mtn 
I  square  foot  =  0.09  nr 


mm  "  mi !Ii meter 
cm  =  centimeter 
m  =  meter 
mJ  square  meter 
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INDEX 


A 

Accents 
devices*  83 
stab-knife*  46*  52 
Ambrosia  lettering,  121-122,  127 

B 

Bald  cypress  wood*  10 
Basswood*  9,  10 

Becker  lettering*  116-120,  127*a  128 
Bellows,  97 
Bird  motifs,  92,  98 
Black  willow  wood*  10 
Borders,  32-50 
button,  44-45 
cable,  44-45 
diamond*  78*  94 
egg-and-dart,  44-45 
fan*  96 

flower,  46-47, 49,  57 

garland,  46-47*  49 

Gothic,  41-43 

heart,  46-47*  50 

lace,  36-38 

multiple*  on  plate,  48 

paisley,  46-47 

pyramid*  44-45 

ribbon*  44-45 

rope,  39-40,  56*  57 

scalloped,  50,  88 

three-cornered  chip  for*  33-35* 

41-42,44-45 

vine,  49 

zigzag*  50,  88 

Boxes,  40*  43,  56-58*  75*  89-90*  95* 


124-125,  127 
Butternut  wood,  9,  10 
Button  border,  44-45 

C 

Cable  border,  44-45 
Carving  techniques/hints,  18-28 
adjacent  chips  coming  to  point, 
26,  27-28 

avoiding  splitting,  25,  27,  24 
blade  angle,  21, 22,  23 
chip  depth,  21-23 
curved  cuts,  24 
four-chip  fan,  26,  27-28 
gluing  pieces  back  on*  25 
holding  knives*  15-17 
lighting,  19 
multi-pass  cuts,  22 
not  over-carving*  23 
practice  boards,  21 
preparing  wood,  20 
prying  chips  and,  24-25 
razor  blades/knives,  23 
removing  compass  point  hole,  25 
scoring  wood,  23 
seating  position*  19 
sharpening  compass  lead,  25 
simplicity,  27 
stacking,  27 
straight  lines,  23 
Catalpa  wood,  10 
Chip  carving 
described,  1-2 
essence  of,  1 
history  of,  1 


simplicity  of*  1 
techniques.  See  Carving 
techniques/hints 
Circles 

interlocking,  rosette,  76 
in  squares*  grid,  57 
squares  in,  grid,  58 
Classic  Roman  lettering,  105-107, 
124 

Clocks*  98,  101 
Compass  point 
removing  hole  caused  by,  25 
sharpening,  25 
Compass  rose,  75 
Curved  cuts,  24 

Cutting  knives,  4, 12-14, 16-17 
Cypress  wood,  10 

D 

Dandelion*  85 
Depth,  of  cuts 
blade  angle  and*  17*  22*  23 
chip  width  and,  22 
deep  cuts*  22 
multi-pass  cuts,  22 
Diamond(s) 
borders,  78*  94 
double*  border*  78 
grids,  52-53,  56 
in  mirror  motif,  98 
from  three- corner  chip,  35 
Dividing  devices,  83 


E 

Edelweiss,  84 
Egg-and-dart,  44-45 
Eight-point  rosettes,  67 

F 

Fan  border,  96 
Finishing  pieces,  130-131 
Five-point  rosettes,  64,  78 
Flowers.  See  also  Rosettes 
borders,  46^7, 49,  57 
dandelion,  85 
edelweiss,  84 
free-form  designs,  84-90 
grids  with,  53-55 
symmetrical  bouquet,  87 
thistle,  85 

from  three-corner  chip,  35 
tulips,  85 

Four-chip  fan,  techniques,  26, 
27-28 

Four-point  rosettes,  63,  74,  97 
•  Free-form  design,  80-92 
about,  89-90 

dividing  and  accent  devices,  83 
flowers,  85-90 
outlining  images,  82 

G 

Garland  border,  46-47,  49 
Gluing  pieces  back  on,  25 
Gothic  borders,  41 — 43 
Gothic  lettering,  129 
Gothic  square,  81 
Grid  designs,  51-58.  See  also 
specific  designs 
examples,  52-58 
functions  of,  51-52 


H 

Heart  border,  46-47,  50 

History,  of  chip  carving,  1 

K 

Knives,  4-5 
blade  composition,  4 
cutting,  4, 12-14 
holding/using,  15-17 
prying  and,  24-25 
sets  of,  4 
stab,  4-5,  14, 17 

L 

Lace  designs 
borders,  36-38 
rosette,  73 

Leaf  motifs 
Baroque,  100 
with  berries,  98 
oak  leaf,  94 

positive  images,  94-96,  97-101 

Lettering,  102-129 
Ambrosia,  121-122, 127 
Becker,  116-120, 127, 128 
Classic  Roman,  105-107, 124 
examples,  123-129 
font  selection,  104 
Gothic,  129 

guidelines,  103-104,  123 
laying  out,  103 
Old  English,  108-112 
spacing  of,  103-105 
Spencerian  script,  113-1 15, 123 

Lighting,  19 

Line  and  circle  rosette,  72 

Lovebirds,  92 


M 

Materials.  See  Tools  and  materials 
Mechanical  pencil,  6 
Metric  equivalents,  132 
Mirror  motif,  98 

N 

Napkin  holders,  96,  126 
Negative  patterns 
defined,  2 
diamonds,  52-53 
positive  and,  from  same 
design,  2, 60 
rosettes,  60,  72 
Nine-point  rosettes,  68 

O 

Oak  leaf  motif,  94 

Old  English  lettering,  108-112 

Owl,  92 

P 

Paisley 

border,  46-47 
rosette,  79 

Patterns.  See  also  Negative  patterns; 
Positive  patterns 
laying  out/transferring,  29-31 
styles  of,  2 

Pencil,  mechanical,  6 
Pine  wood,  9, 10 
Positive  image  design,  93-101 
about,  93-94 
examples,  94-101 
Positive  patterns 
defined,  2 

negative  and,  from  same 
design,  2, 60 
rosettes,  60 
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Practice  boards,  21 
Prying  chips,  24-25 
Pyramid  border,  44-45 
Pyramids,  35>44 

R 

Razor  blades/knives,  23 
Ribbon  border,  44-45 
Rope  border,  39-40,  56,  57 
Rosettes,  59-79 
about,  59-60 
carving  tips.  See  Carving 
techniques/hints 
clover,  78 
eight-point,  77 
equal  divisions  of,  59-60 
five-point,  64,  78 
four-point,  63,  74,  97 
in  free-form  designs,  89-90 
in  Gothic  border,  43 
interlocking  circles,  76 
lace,  73 

line  and  circle,  72 
negative,  72 

negative  and  positive,  60 
nine-point,  68 
paisley,  79 
seven-point,  66 

six-point,  65,  75,  76,  77,  79,  96,  99 

swirl,  71 

ten-point,  69 

three- point,  62 

twelve-point,  61,  70,  96 

S 

Sanding  wood,  20 
Scalloped  designs 
borders,  50,  88 
grids,  54 


Scoring  wood,  23 

Script  lettering,  113-115,  123, 

124-125 

Seating  position,  19 
Seven-point  rosettes,  66 
Sharpening  compass  lead,  25 
Sharpening  knives,  1 1-14 
angle  for,  5 
criteria  for,  5 
cutting  knife,  12-14 
by  hand,  12-14 
stab  knife,  14 
stones  for,  5-6,  12 

Six-point  rosettes,  65,  75,  76,  77,  79, 
97,99 

Spencerian  script,  113-1 15, 123 
Splitting,  avoiding,  25,  27,  44 
Squares 

in  circles,  grid,  58 
circles  in,  grid,  58 
Stab-knife  accents,  46,  52 
Stab  knives,  4-5, 14,  17 
Staining,  131 
Star,  79,82,91 
Straight  lines,  23 
Styles,  of  chip  carving,  2 
Swirl  rosettes,  71 

T 

Techniques.  See  Carving  tech¬ 
niques/hints 
Ten-point  rosettes,  69 
Thistle,  85 

Three-cornered  (triangular)  chip, 
33-35,41-42,44-45 
Three-point  rosettes,  62 
Tools  and  materials,  3-10 
illustrated,  7 
knives,  4-5 


mechanical  pencil,  6 
sharpening  stones,  5-6 
suppliers,  6 
T-square,  6 

Triangular  (three-cornered)  chip, 

33-36 

T-square,  6 

Tulips,  85 

Twelve-point  rosettes,  61,  70,  96 

V 

Vine  border,  49 

W 

White  pine,  9,  10 

Woodcarving,  1 

Wood(s),  8-10 
avoiding  splitting,  25,  27,  44 
bald  cypress,  10 
basswood,  9,  10 
black  willow,  10 
butternut,  9, 10 
catalpa,  10 
cypress,  1 0 
finishing,  130-131 
hardwoods,  9,  10 
highly  figured,  9 
ideal,  for  chip  carving,  9-10 
moisture  content,  10 
preparing,  for  carving,  20 
sanding,  20 
staining,  131 
white  pine,  17,  18 

Z 

Zigzag  border,  50,  88 
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ALSO  AVAILABLE  BY  WAYNE  BARTON 

The  Art  of  Chip  Carving  Chip  Carving  Chip  Carving  Patterns 
Chip  Carving;  Design  <£  Pattern  Sourcebook 


WOO  DWO  RKING  $  1 7.95  /  Can ,  $23 .  !5  0 

If  you  want  to  learn  chip  carving, 
let  a  master  teach  it  to  you. 


Finally,  the  world's  most  renowned  chip  carver  has  written  the  definitive 
guide  that  every  beginner  of  the  craft  will  want  to  own  Wayne  Barton's 
technical  knowledge,  design  skills,  and  ability  to  teach  others  are 
unsurpassed  He  has  trained  most  of  the  instructors  working  today  as 
well  as  countless  students  in  his  classes  and  through  his  televisson 
appearances,  magazine  columns,  and  best-selling  books.  En  these  pages. 

Barton  describes  how  to  use  all  the  essential 
tools,  materials,  and  woods  He  then  shows  how¬ 
to  create  borders,  grids,  rosettes,  free-form  and 
positive  image  design,  and  lettering  using 
dozens  of  photos  and  detailed  directions. 
Important  tips  developed  over  the  course  of  his 
nearly  50-year  career  complete  this  ultimate 
workbench  reference. 


